Abstr&-Photoionizotion and photoabsorption orosa sootione for Ng, 04 and 0 ~p8 p~~entod in B form useful for calaulation of solar EUV absorption and photo&&on production. The croos s&ions axe based mostly on the d&a presented in the reviews by SUEOEN (1969) and Hurm (1969).
INTRODUCTION
THE STARTINU point in all ionospheric calculations must be the interaction of solar ultraviolet rediation with the atmospheric atoms and molecules. This, of course, first requires a knowledge of the solar flux versus wavelength. As of now, the best available data in the EW region is that of HIZNTEREM+ER (1970) . The next most important information for ionospheric calculations must certsinly be the absorption and ionization cross sections which determine how the solar radiation interacts with the atmosphere. This paper presents a proposed set of photo-absorption and photoionization cross sections for N,, 0% and 0 for use in ionospheric calculations.
The cross sections are presented in two forms. First they are presented in tabular form for the wavelength intervals of HXNTEREWER'S (1970) flux table. The absorption cross section values all oome from the reviews of SCHOEN (1969) and HUFWMAN (1969) or are extrapolations of such data. Table 1 shows these results.
The seaond form of cross section presentation is anctlytic fits to the smooth portion of the partial photoionization cross section data given in SCHOEN (1969) . The expression used to fit the data is a*(n) = k&(1 -'l&,)mr(e'/)~ -1)
where A,, b, and nz, are free parameters and il,* is usually the ionization threshold of the ith state. Table 2 shows the parameters for all of the states of N,, 0, and 0 which were modeled. Note that nz, is always kept integral for ease of integration if this is so desired. These modeled cross sections were used when extrapolations of existing data were necessary.
PHOTOIONZVLTION AND ABSORPTION CROSS SECTIONS N,
Figures 1 and 2 show some of the analytic fits to the experimental data for N,. Table 2 gives the pammeters for all of the N, states modeled. Note that the C%,,+ and D%r~ states were not modeled because the data of SCHOEN (1969) shows no iudication of these states. This is probably to be expected because these states iuvolve double electron excitation. Furthermore the potential curves of GILMORE (1966) iudic&e that the D*v, state very likely leads to dissociation. COMES and LESSMAN (1964) have measured the dissociative ionization cross section for N, and found it extremely small, lending further support to the smallness of the D2rr, cross section. A cross section for the BaI; state of 10 per cent of the extrapolated total was included, but there is no experimental evidence to either confirm or deny this supposition. Figure 3 shows the sum of the modeled partial cross sections described above in comparison with the total absorption measurements quoted by HUFFNA~ (1969) . Figure= 4 shows the br~o~g ratios derived from the modeled partial cross sections. These branching ratios are tabulated in Table 3 for the Hinteregger wavelength intervals.
The measured photoionization cross section for the ground state of O,+ shown in Fig. 5 is more ~mplica~ than any of the other measured partial cross sections for N, and Oa. It has been necessary to use the sum of two cross sections of the form of equation (1) to fit the O,+ ground state. Because of this the threshold wavelength parameter 1, is not the actual threshold for this state but is a pseudo-threshold for each of the two terms. Table 2 lists the parameters for the fits to all of the 0, partial cross sections. Figures 6 shows the fit to the data for the sum of the a%, and B2'rr, states which are usuahy not resolved in experimental data. This lack of resolution is generally not important in ionospheric calculation because the required resolution in a photoelectron production spectrum is usually no greater than that in the laboratory cross section experiments. The total photoionization cross section data is shown in Fig. 7 along with the sum of the modeled partial cross sections. Included in the total is a fit to the dissociative ionization cross section of COMES et al. (1968) . The modeled total cross section is slightly higher than the data in just the region where the dissociative cross section is largest, raising the possibility that some of the dissociative ionization is also included in the individual state partial cross sections. Figure 8 and Table 4 give the branching ratios derived from the modeled cross sections. (1968) agree fairly well. At shorter wavelengths they begin to disagree and the assumed total cross section is shown in Fig. 9 . The correspondmg branching ratios are shown in Fig. 4 and Table 3 . 
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The cross sections presented above are not new, but they represent an attempt to organize the existing data and present it in a usuable form for those concerned with ionospherio calculations. The data available is very sparse and probably not always reliable judging by some of the disagreements between ~vest~ators. It is the needs of the users, which this paper attempts to fulGl, which will point out the areas of laboratory measurement where more and better data are needed. Hopefully, those attempting to use this data in ionospheric calculations will, through their needs for further data, stimulate further laboratory studies.
